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common procedure called gravel packmg. tiie screens are deposited adjacent the 
prododng fommtion and the surrounding annnlar spa^ 

gravel Various fibrication tedniiques have been developed for manufectoring sudx 
soeeos and atypical example is illustrated in US Patent 5,611,399. 
100031 More recently it has been determined ffiat it is desirable to reduce the size of 
the annular space between the screen and the formation. Reduction of flie volume of 
the amiular space around the screen discourages fluid flow along the screen, which, in 
torn, lessens the prodaction of sand. In onJer to be able to produce the reservoir 
longer, it has been desirable to ins«t screens in well bores or laterals and thereafter 
expand them. A good example of the expansiop techniques for a downhole screen is 
shown in U.S. Patent «,012,522. In das patent, overlapping segments of screen are 
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,U«d » a base pip. .MO. is u>«n^y ^ " 



,00,4, oa« to «»= '"^ '•^'*'" 

5^66,012. 

[0M5I Tte™iaobi«tiv.oftop«.«.i.«^»i»«<.«>low«syias«Wi»ofte 
„ fte d««dao»*a *,no»«^ by »pa.^oa to «d«. fl» votam. of the 
^„spa««ou»lthc.a«n. v«.^<»^«.ofa»inv»tt-»«»«P-^'^ 
,e«..«<u.»ta»fo*afio»«endxdyeli™>»>toth.s^^ 

ol^ccav. of inv^S™ ^''^ °^ °' 

..„do«Bhole«»^<bou.«p«»ioa A»*«obi««ivooftop»s-tin«*oa 

to d«»»elh.«nb»rt of stt»» to filli-io. member ^.n expand.! Yet 

^tor objeoa^ of ^ P--. in«-ioa is to pn.^* a signiflcanay s^ogor 

^aoc to conapsc AnoU.- ^ of «» tov««aa is to P^vid. - »^ - 
posdblc »»ft™i.y to «,e op«mg si^ of to ffl«tton l.y« afte «»: assembly » 
Anotor o,^««v. is to p«md. suffici«t ^inik. ^V. ^ 
e^ontoanowi.tobett«resistaiffe«.*i.l.J«--Sffllanoto.o»^ 

.t^. Tbssa a»d otor adv^e. of to p^ae.* i.™«S» ^ b. appredated V 
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those skilled in ihe art from a review of the description of ilxe prefared embodimeat. 

which {^pears below. > 

gm yfMARY O ff TWF. TNVBJmON 

10006] A dovmhole dompletion method and an expandable filtration apparatus are 
disdosed. -me filter assembly comprises aplmaUty of layers begimnng with a coated 
perforated base pipe. The coating reduces the force required for «q.ansion. A 
drainage layer ovedays the base pipe wilh the filtration layer above it The drainage 
layer improves flow through the filtration layer and protects it ftom burrs in the base 
pipe. A filtration eDhancement layer fits over tiae filtration layer and an outer shroud 
protects tiie assembly during nm in. Tie assembly can be used as made or expanded 
downhole in one or a series of expansions. i 
BRIEF DESCRIPTION OF THE DRAWINGS 

10007] Fig. 1 is cutaway view, partly in section^ showing the filter assembly. 
[0008] Fig. 2 is a section view alcmg lines 2_2 of Fig. 1. 

10009] Fig. 3 is a section view of a first step in a multi step ^msim of the filter 
assembly. \ 

[0010] Fig. 4 is a section view of a second step in a multi step expansion of flie filter 
assembly • 

[OOnj Fig. 5 is a con5)arison performance diart conqwring a known filter made by 
Baker Hughes caUed Excluder and two variations of the filter, of : the present 
inveatioiL 
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U. B». TOO W provides a flnn f6«.>d.««> to the lay«, Tl« o' 

to the »^ of »p to *™t 30%. b« fip. W to^ 14 .nd 16 .1 

<^te.^.odlo«.«tto.sofm.ffl.a3»e»*lyAtobesea««d.ogether.gi,ins 

g^ter«^onanaun.io.««««hlbr4effl..r.««»blyA. Aco«bg«--d« 
p^,yS»,.pl.sacmeteri.le..be.H^edto«»i«id.»f.b.t>a«pip.l«.ll» 

TO««d Co,. ™n..fi»«n» 4e oo.«ng «a.r the Xylan 1052.Ulttaa.ely. 
^a.=<panderlO(se.Fi^3)ismoved.hr»Bhb,s.pip.l0..he««.bgl8«iIl 

«ta the «pk«l expansion fb«e. Tl« greater con^ «aU.«.oe of 

10 p^notes ho«hole stability dter Tie optind^on of .he«p»ing» n 

th. Ugl^st ^on «.e ibr a given ma^ for base pipe 10 wWle .tin 

,«™ng sufficient inflow fl^.* fte pipe op»ing. o, p«fcrations 12. Using 
™n>a.»nnd«l.oro™lopanngins.e.dof slots provides fcra,n»*«icd^ 

ffl« assenAly In the pteSnted «ax*»nt. the coating 1« is Xyta 

a xeduction in, r«rnr.d fcn» fa a given expansion by as n»* as 50%. The 

^ M also hdp. resistance to gdltag by li» expander 20 or i subsequent 

C3q)and«f such as 22 (see Fig. 4). 

,00131 Mounted ibove «he b«» pipe 10 is a drainage layer 24. Drainage lay« 24 is 
^cen base pipe 1ft flltraaon layer 2«. n» 1^ ^ ^ 
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^.^^^^^'^-'"^^'^^^''^^'^ 

. of we. ^ oute. ^ 34. ««t ^ ba« s^ndoff 

the base pipe 10, 

10W4, UO^ ovc;*. dratage lay^ « OU.S<« l.y« «• The 

^ti„g,from «P»««i- Tie Dm* Twm 
p,.^^ A «»c i. <»« a» aia»«« om. weft (shm.) ™es 28 » 
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expansion. 

M0»W ov«:S» fflttrfon Uy« Z6 « «» fil«Bo" 
TOs 1^ ,«»<*es Br«« <k.w condu*vi.y lh»n the 

U.yeri«. m c-.be s«. into gri* of Fig., S. whe» -h. addmoaof ito » 
..^^t ^ 36. the fflte, »«nbly A of fa^™ 

ta« vrithoot to fiiwaoa «i«»««»t layer 3J U 

to perftan-- of . product .n»l. 1.y Bd». ealled 

E^. Hg. 5 denu-^sw^es tot to «ldm«» of to iito^^ 

tay«32«riyi.iplcs*.1te»««*«tohmld»pab«*pre«ur.of40PSIOteto 

flo. conditasi Irving o«l to fiBr-Sto «i»c»»e..t ta^ 

version of to p«s«* ta«-lio. P«fi»m 
B.dudo desis. Severl dffib,«. ^ W« «• ""it*" ™* 
^ compound B.1«»«I. Tight TiK*, and B«ided Wove A citable 

Con-po-d Balanced ^toial ia «™il*le roro«, MeU Pr^ 
CB 3 96_192_21/24;AmetalUc material is pwtferrcd. 

lOOiq The outer ahond 34 ia prefet^ly toed fiom ^y «inding.a perfcrared 
d»et into a tobe. The hole aize and patlcm ia opdnJ»d to 6cfl«-. e^on »^ 

sufficient conapae resistance in to e»*».tea state. It ia deate^ 
Mow area of to q«nings niatintod but to lindt to opening size ad use . 
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during Tuniiu 
„ ISOO d.g«3 F. A^^^Ung Of ^ pipe 1« i» 

^,^^^^<^^«>^^»^^'-^'^'''°^ 

^^^^ ^*effl.»aonlay«26is™app.d-an»^.ov«««.^ 
„me d^inag. Uyer 24. U^. fl>e ffl.»ao« e^e^ layer 32 » 

to<n«aaoned»««h».1^32«»lfl»«^P-*«^--'^»*''«°^^ 
«^s«.g«<^for««anoompoaertstovig«»ay«mt«*«Aoft=r, , 

Pig. 3 «.a 4 . -pe s.ep_wise 1""^ I" • ^ 
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/Uftel.««end.fa»fflta««mblyA.c<»»Wci42cog.gesafl.edc.v«i*le 
di»«« expand » «o« 22 to mo««e the ov«dl «p»si» to .s ™^ 

direction opposite the first expanaon. 

[00191 Th»a«maoy«pUca««nsoftofflter,>ssaiblyoftoI««B*i>.«^ 
b^ <,p« compl«i«» Ih™ «e »™dly ^ore than 1,000 feet of 

™^c<««*fl««m— ofptoaucti»peraoti,ve.yl«w. Inn«»*«s«i£fte 
tt«^cd p^ducttoa p« fcot w« to a ««« di~tty <^ »f 

fe™aH<^ero«««oA». Th« are maaywdb to ^ is. taking pl«» 

a^sanaisb«ngpro4.«d. Pr««>tly th«. .« a otibeode, to to 

Fi«ttofcnnati^maybaso»«onaoli<l.t.dthatth^«n>plyM 
wto th« i« *e wdl ««d to «o««.l fb. wdl during IdriHing »«l 

„,„^te,^iar«n»v.d. This ia«f«rod to « hole «ft.nnation:coU.(«e. A 
.eeondpossn»Htyisth.tMdil<msdongtoj«fl.<.fleast«siata>«» JWsmaybe 
ma«insideofasoreeattatisinplae=oialongtheo»tsid«. As tte flow ptoceeds 

towari, fte beginning of 4.e op«. hole secdon, the aecumulative effects of 
p^eSon means fl« .velocity is hi^« towarf. to top a«;ti«n (beginning) of 
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„e«« tower vdocM» »«r to ,,dl bo» »d th«*» l«s sa.d tr^^^ 

less erosioa effects. ' 

100211 Expandon «m also aid to fennatioc *bffity by physioaUy suBPortNi «» 

turn could pr«e.rt th<.conq»tog of to fi»^ I"^ 
isieduced 

. 100221 Incasedhole^UcatioBsffltratioiiassemblyAoffas^e^ 
insidediaaieterforten^dialwodcbdowitsi^^ Another advantage is that in 
ftacpad.8andgmvdpac!csan«u.tisnecessarytodoistoplBce1he 
intheperforationtamielaandfoimation&actur^^ Ann^arpac3c3bet«re4n«ie screen 
aBd the caang. whidx are often difficuU to adueve. are not necessary since expanding 
screeaiemovesthisannulus. The filter ^paratus A could also be nsed in conjnncdoa 
wi«. a fiac padc or gravd padc and subsequently expanded to 
the aimolns I pack or perforations not filled. 
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Wededm: 

1. Aaexpandablefflterassemblyfordo^oleuse,coiii^ 

a base.pq>e having an inside , surfece. a longitudinal laxis, and a 
plurality of opoiing^ 

at least one filtration layer mounted over said base pipe, said layers 
eachbdng aimealedto fedUtate subsequent expansion downhole. 

2. The assCTibly of claim l.wberan: : 

said filtration layer and said base pq)e are individually amiealed prior 
to being joined together. 

3. The assembly of daimljWhadn: 

said filtralion layer and said base pipe are amiealed after being joined 

together. 

4. Theassembly of daiml,wheran: 

said filtration layer and said base layer are swaged together and said 
amiealing fiiriher comprises sohrtion amiealing at iq) to abo^ 

degrees F. 

5. Theassembly of daiml, wherein: : 

said inside surfece of said base pipe is coated to reduce the fi)rce 
neededifor subsequent expansion. 

6. The assembly of claim 5, fiirflieroompiising: 

an expander capable of multi-stage expansion of said base pipe and 
said filtration lay@r. 

7. Theassembly of claim 6, wheran: i 
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said staged expanaon occms in a angle direction. 

8. The assembly of claim 6, whetdn: 

said staged expansion occurs in opposed directions. 
9 The assembly of daim 6, wherein: ! 

dimension. 
10. The assembly of daim 6, wherein: : 

^ one of said weft ad ™p " » 

dx»t 10-80 dcgr«««i4«sp«t to the longitudin.1 ™.,of addtas. 

pipe. » 

11 The assembly of claim 10, wherein: i 

«da «ft wta h«. ai»n*r fh». said warp wires by « 

mudiasabovrt50%. 
12. The assembly of daim 10,wherein: » 

Uy„ ™ ««d base pip. «^ a main fil«tio» »4 

13. Ihe asseniUy of daim 12, «ii«w cornmsiiig: 

a fflttato lay« »«»»^ <^ ""^ 

fcrttar eompriai.* . weave-'said d«iMge layer and said ffltratioa 
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14. The assembly of daim 10, wherdn: i 

said apenings in said base pipe are toiHid, loiuided or oval. 

15. An expandable filter assembly for downholeuse, compriang: 

a base.pipe having an inside .sarfece, a longitodinal ,a«s. and a 
plwality of openings; 

at least one filtration layer moimted over saidbasepipe. 
. said inside sarfece of said base pipe is coated to reduce fee force 
neededifor subsequent expansion. 

16. The assembly of claim 15, wherein: > 

said coating is made of a plastic material and said openings are lonnd, 

rotmdedoroval. 

17. Tlie assembly of claim 15,fiirliier comprising: 

an expander enable of mnW-stage «^ansion of said base M« and 
said filtration layer. 

18. The assembly of claim 17, wherein: i 

said filtering layer comprises a weave having weft and warp wires and 
wherein one of said weft and warp wires is disposed at an angle of 
about 10-80 degrees with respect Id Ihe longHndinal axis^of said base 
pipe. » 

19. The assembly of daim 18, wheran: i 
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said layers 



eacH bdng anaealed to fedUtete sabaequent «cpansioxi 



downhole; 



a b^e fip. Irving » insid. .«*c^ • longitrfinal a 
plurality of opemngs; 

„ «^ of mdti-«age exp««ioa .f sai* b« P** 

said filtration layer. 
21 Hiea8sembly»fclaim20,wherCTi: i 

dimension. 

22. The assembly of daim 20, wherein; i 

,ay« W»8 «» *^ '^'^ 

^4 filtnaion «i4 >^ « "'8'* 

firf^e, emprises soloto «m«»«g - t?" «° *^ 

degrees F. 

23. The assembly of claim 22, wherdn: ; 
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said mteriBg layer ccmii^isesaweave having weft ard warp wii^san^ 
^hetdn one of said weft and waip wires is disposed at an angle of 

about 10-80 degrees with respect to the longitudinal axis .of said base 

pipe. ) 

24. An e:q>andable filter assembly for downholense, comprising: 

• a base, pipe having an inside .surfece. a longitudinal .axis, and a 
plurality of openings; 

at least one filtration layer mounted over said base pipe, 
said filtering layer comprises a weave having weft and warp wires and 
wherein one of said weft and waip wires is disposed at an angle of 
about 10-80 degrees wiflx reject to the longitudinal axis.of said base 
pipe. ) 

25. The assembly ofclaim 24, wherein: \ 

said weft wires have a larger diameter than said warp wires by as 

mudi as about 50%. 
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